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1 Introduction
As product diversity increases and new designs succeed one
another more rapidly than ever before, the value of recon-
figurable manufacturing systems (RMSs) cannot be denied.
Though the idea of RMSs exists already for a very long
time [1], few of such systems have actually been developed.
This abstract addresses the development and deployment of
such a system, paying special attention to the key aspects
of RMSs: modularity, scalability and integrability. The de-
veloped RMS, presented in Figure 1, consists of two AGVs
collecting orders at the movable work stations. A modular
ceiling camera system posts position measurements on the
network, allowing the AGVs to plan their path and dock near
the right work station. On top of this, a central coordinator
gathers tasks and dispatches them to the appropriate agent.
The next sections briefly describe the different subsystems.
2 Central coordinator
The central coordinator’s responsibility is to dispatch tasks
to the different agents within the system. When a new task
enters the system, the coordinator splits it in several sub-
tasks, e.g. a pick-and-drop task intended for a work sta-
tion and a move-to task for an AGV. Rather than dispatch-
ing tasks based on central intelligence, a bidding system is
installed to optimize the overall performance of the system.
For instance, when a work piece is to be collected at one
of the work stations, a bidding request is sent to all AGVs.
All AGVs respond with an actual bid which reflects the esti-
mated required effort for the task. The lowest bid is granted
the task. This task dispatching strategy offers two advan-
tages. The dispatching is independent of the number of
agents within the system, implying scalability. Moreover
different types of AGVs are integrated seamlessly provided
they have the same notion of effort (integrability).
3 Transportation
Many production lines rely on a classic conveyer belt
whereas more involved transportation systems are based on
AGVs following predefined routes. Since these solutions are
both restricting the overall flexibility, free motion planning
becomes a requirement. The implemented motion planning
algorithm is based on the approach of [2]. This method
parametrizes the motion as a spline and computes its co-
efficients to obtain a time-optimal and collision-free path
Figure 1: Overview of the developed RMS.
towards the target position. Since multiple AGVs are now
sharing the workspace, anti-collision between the different
AGVs should also be enforced. This is achieved in a decen-
tralized way by prioritizing vehicles depending on their cur-
rent motion: AGVs with lower priority actively avoid AGVs
with higher priority. This approach ensures the modularity
of the system as AGVs can enter or leave the system at will.
4 Vision-based localisation
Within a reconfigurable manufacturing environment, moni-
toring is a vital aspect. Due to their high information density
and low cost, cameras hooked to a small single-board com-
puter, are opted for. A marker which is detected by the smart
cameras is installed on all AGVs and work stations. By cal-
ibrating all cameras w.r.t. the same world coordinate frame,
they form a decentralized localization system in which each
agent is capable of providing global position information.
The latter again implies modularity and scalability as more
cameras are easily added to or removed from the network.
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